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Methods: Genome sequences were analyzed and alignments
were performed. Oocyte swelling assay was utilized for in
vitro characterization. A desiccation assay and immuno-
ﬂuorescence microscopy were performed to investigate its
role in mosquitoes.
Result: We have cloned A. gambiae aquaporin 1 (AgAQP1),
which is homologous to known AQPs in humans, Drosophila,
and sap-sucking insects. Expressed in Xenopous oocytes,
AgAQP1 transports water but not glycerol. Similar to
mammalian AQPs, water permeation of AgAQP1 is inhibited
by HgCl2 and tetraethylammonium, with Tyr185 conferring
tetraethylammonium sensitivity. AgAQP1 is more highly
expressed in adult female A. gambiae mosquitoes than in
males, also high in gut, ovaries, and Malpighian tubules
where immunoﬂuorescence microscopy reveals that AgAQP1
resides in stellate cells but not principal cells. AgAQP1
expression is up-regulated in fat body and ovary by blood
feeding but not by sugar feeding, and it is reduced
by exposure to a dehydrating environment (42% relative
humidity). RNA interference reduces AgAQP1 mRNA and
protein levels. In a desiccating environment (<20% relative
humidity), mosquitoes with reduced AgAQP1 protein survive
signiﬁcantly longer than controls.
Conclusion: These studies support a role for AgAQP1
in water homeostasis during blood feeding and humidity
adaptation of A. gambiae, a major mosquito vector of human
malaria in sub-Saharan Africa.
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Objective: Using ﬂow cytometry method to detect and
titrate Hantaan virus.
Methods: Vero-E6 cells were infected with Hantaan virus 76
118 strain. The Hantaan virus nucleoprotein antigens were
detected with monoclonal antibody 3G1 and FITC-labled
secondary antibody. After incubation for 12 h, 24 h, 36 h,
48 h and 72 h at 37ºC in 5% CO2, the samples were analyzed
on a FACScan ﬂow cytometer to measure the percentage
of positive cells. The results were also compared with the
indirect immunoﬂuorescence assay.
Results: We found that the optimal time point to measure
virus titer was at 36 h after infection, and the percentage
of the positive cells was (10.06±0.42) %. The infectious unit
determined by FCM was 1.9×106/mL, and the lower limit
of FCM method was 47.5 IU/mL.
Conclusion: Compared to the classical plaque assay and IFA
method, FCM is a rapid and simple way to detect and titrate
Hantaan virus.
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Background: Anaplasma phagocytophilum is the casusative
agent of human granulocytic anaplasmosis which national
wide prevalent in China. In this study, we develop a rapid,
simple and sensitive loop-mediated isothermal ampliﬁcation
(LAMP) assay for detecting A. phagocytophilum, which is
especially for application in rural areas in China.
Method: A primer sets targeting on msp2 gene was designed
after aligning 82 sequences of A. phagocytophilum obtained
from Genbank. A recombinant plasmid was constructed as
references to analyze the sensitive and repetitive of LAMP
assay. 24 members of order rickettsiales and 15 common
clinical pathogens were used to deﬁne the speciﬁcity
of LAMP. The developed LAMP in the study, previously
established nested PCR and real-time PCR were used to
detect 15 blood DNA samples from acute-phase of conﬁrmed
cases with anaplasmosis serologically and 27 probable
cases.
Result: The sensitivity of LAMP was 100 copies per reaction
(25ml) and its speciﬁcity was 100%. 26 of 42 samples (15
conﬁrmed cases and 27 probable cases) reacted positively
by LAMP within 1 hour, while only 1 and 3 detected by
nested PCR and real-time PCR, respectively.
Conclusion: The developed LAMP in the study showed a
high sensitivity comparable to that of the nested PCR and
real-time PCR for the detection of A. phagocytophilum. This
LAMP assay is a valuable method for its rapid, cost-effective
and simple detection for detecting A. phagocytophilum in
rural areas of China.
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Objectives: Epidemic typhus caused by R. prowazekii and
endemic typhus caused by R. typhi have been listed the
second degree infectious diseases according to the law of
control and prevention for infectious diseases since the
new People’s Republic of China in 1949. Local outbreaks
of endemic typhus have not been suspended although
outbreaks of epidemic typhus are rare in China. Total
three larger outbreaks of endemic typhus, which involved
in ten thousand peoples, happened since new China was
established and each involved in Yunnan Province because of
high density of wild mouse in this areas. However, systemic
epidemic data on endemic typhus are very limited. In order
to investigate the seroprevalence of R. typhi, we conducted
ﬁeld survey of R. typhi on farmer population and domestic
animals during March 10 25, 2009.
Methods: A total of 237 adult farmer sera (aged from 36 to
66), 81 children sera (aged from 4 to 6 years old) and 270
animal sera (90 dogs, 90 ox and 90 goats) were collected
from Xundian Country, Yulong Country and Simao Country.
IgM and IgG antibodies of R. typhi were examined by using
immunoﬂuorescence assays (IFA). Samples reactive above
the 1:80 and 1:40 screening dilution were deemed positive.
Results: The total IgG seroepidemiologic rates of R. typhi
for adult farmers was 16.46% and that of children was
12.35%. The total IgG positive rate of R. typhi for 3 species
of animals was 61.48%. Among these animals, the goats
shared the highest IgG positive rates of R. typhi (75.76%).
Similar seroepidemiologic features were found in the results
of IgM antibodies assays.
Conclusion: R. typhi infection of farm population and
domestic animals are common in Yunnan Province, and
